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JP-08-95066 

[Title of the Invention] METHOD AND APPARATUS FOR 

MANUFACTURING LIQUID CRYSTAL DISPLAY DEVICE 
[Abstract] 

[Object] To provide a method of uniformly dispersing 
spacers on a substrate by dropping a dispersion liquid, in 
which the spacers are mixed with a solvent, on a surface of 
the substrate and rotating the substrate, 

[Solving Means] The substrate 6 is mounted on a 
rotatable stage 7. The dispersion liquid having the spacers 
1 is dropped on the surface of the substrate via a container 
3, a pipe 5, and a nozzle 4. Then, the substrate 6 is 
rotated. As a result, the spacers can be uniformly 
dispersed on the surface of the substrate 6. This method is 
also effective even in dispersing spacers having than 1pm or 
less, which were difficult to be uniformly dispersed in a 
conventional method. 

[Claims] 

[Claim 1] A method of manufacturing a liquid crystal 
display device, the method comprising: 

spraying spacers mixed with a solvent on a substrate; 

and 

rotating the substrate to evaporate the solvent and 
uniformly disperse the spacers on the substrate. 
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[Claim 2] A method of manufacturing a liquid crystal 
display device , the method comprising: 

rotating a substrate at a high speed; 

spraying spacers mixed with a solvent on the substrate; 

and 

rotating the substrate to evaporate the solvent and 
uniformly disperse the spacers on the substrate. 

[Claim 3] An apparatus for manufacturing a liquid crystal 
display device, the apparatus comprising a spacer dispersing 
unit having: 

a rotatable stage for mounting the a substrate; 

a nozzle for dropping a liquid, in which spacers are 
mixed with a solvent, on an upper portion of the stage; and 

a container for storing the liquid, the container being 
connected to the nozzle. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to a method of and an 
apparatus for manufacturing a liquid crystal display panel, 
and more particularly, to a process for dispersing spacer 
particles for retaining a height of a gap between upper and 
lower substrates of a liquid crystal panel within a 
predetermined distance. 
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[0002] 

[Description of the Related Art] 

Conventionally, as a method of dispersing spacers, 
there have been a dry dispersing type and a wet dispersing 
type. In the dry dispersing method, the spacer particles 
are dispersed while an inert gas is applied so that they are 
stacked on a substrate. In the wet dispersing method, the 
spacer particles are mixed with a solvent such as alcohol. 
Then, the mixed liquid is sprayed like fogs so that the 
particles are stacked on a substrate. 
[0003] 

[Problems to be Solved by the Invention] 

In the dry dispersing method, the spacer particles are 
electrically charged so that they are apt to be cohered. 
Also, in the wet dispersing method, the spacer particles 
having a diameter smaller than several micrometers are also 
apt to be cohered. Further, they are cohered as soon as the 
solvent on the substrate is evaporated. As a result, the 
spacer particles can not be uniformly dispersed. This would 
badly affect gap accuracy and orientation of liquid crystal 
materials . 

[0004] 

In order to solve the aforementioned problems, the 
present invention provides a method of manufacturing a 
liquid crystal display panel with high accuracy by readily 
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and uniformly dispersing the spacer particles. 
[0005} 

[Means for Solving the Problems] 

In order to achieve the aforementioned object, 
according to a first aspect of the present invention, there 
is provided a method of manufacturing a liquid crystal 
display device, the method comprising: spraying spacers 
mixed with a solvent on a substrate; and rotating the 
substrate to evaporate the solvent and uniformly disperse 
the spacers on the substrate. 
[0006] 

According to a second aspect of the present invention, 
there is provided a method of manufacturing a liquid crystal 
display device, the method comprising: rotating a substrate 
at a high speed; spraying spacers mixed with a solvent on 
the substrate; and rotating the substrate to evaporate the 
solvent and uniformly disperse the spacers on the substrate. 

[0007] 

According to a third aspect of the present invention, 
there is provided an apparatus for manufacturing a liquid 
crystal display device, the apparatus comprising a spacer 
dispersing unit having: a rotatable stage for mounting the a 
substrate; a nozzle for dropping a liquid, in which spacers 
are mixed with a solvent, on an upper portion of the stage; 
and a container for storing the liquid, the container being 
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connected to the nozzle. 
[Operation] 
[0008] 

According to the present invention, a mixed dispersion 
liquid in which spacers are mixed with a solvent is sprayed 
on a surface of a substrate. The substrate on which the 
mixed dispersion liquid is sprayed is rotated at a high 
speed by using a spinner or the like. Otherwise, the mixed 
dispersion liquid is sprayed on the substrate while the 
substrate is rotated at a high speed. As a result, the 
spacer particles can be very readily and uniformly dispersed 
on the substrate. Therefore, it is possible to obtain a 
liquid crystal display device having high gap accuracy. 

[0009] 

[Description of the Embodiments] 

The present invention will be further illustrated with 
examples below. 

[Embodiments] 

In the present invention, any solvent that does not 
badly affect an orientation film can be used. However, 
since the beads should not be cohered in the solvent, the 
solvent used in the present invention should have high 
polarity. In this sense, alcohol will be preferable and 
effective. While the solvent should be evaporated during 
the substrate is rotated, a density of the beads depends on 
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the time for dispensing the spacers if the solvent is 
excessively volatile. This may provide bad reproducibility 
in a display device. Therefore, a solvent used in the 
present invention preferably has a vapor pressure within a 
range of 3 through 50mmHg in an atmospheric temperature of 
the dispersing unit. 
[0010] 

According to the present invention, various shapes of 
spacers can be used. Also, there is no limitation to the 
size of the spacer. Even beads having a diameter of 1 jam or 
less used in a ferromagnetic liquid crystal display panel 
can be uniformly dispersed. Particularly, in this case, the 
present invention is very effective because there were areas 
where the particles were inevitably cohered in the 
conventional dry or wet dispersing method. In the present 
invention, there is no limitation to the size of the 
substrate. Even a large substrate having a diameter 100 or 
200 inches can be used if it can be rotated at a rotating 
speed of 1000 or more cycles per a minute. 
[0011] 

Referring to Fig. 1, a spacer dispersing unit used in 
an apparatus for manufacturing a liquid crystal display 
panel according to the preset invention comprises a 
container 3 for storing a dispersion liquid 2 made by mixing 
spacers with a solvent; a nozzle 4 connected to the 
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container 3 through a pipe 5 for discharging the dispersion 
liquid; and a stage 7 disposed under the nozzle 4 for 
mounting and rotating the substrate 6. An ultrasonic 
generator (not shown) may be added to the container 3 to 
more effectively dispersing the spacers. For the nozzle 4, 
either a drop type or a spray type can be used. Preferably, 
a nozzle 4 using both types is adopted. 
[0012] 

Now, preferred embodiments of the present invention 
will be described in detail. 
(Embodiment 1) 

A ball type spacer of 5mg is prepared. The spacer is 
made of Si0 2 and has a diameter of 1.0 pm. Then, isobutyl 
alcohol of 50ml is added to it, and dispersed by using an 
ultrasonic method for an hour to prepare a mixed dispersion 
liquid. The mixed dispersion liquid is stored in a 
container 1. Subsequently, a first glass substrate having a 
size of 55mm><65mmxl.lmm on which an orientation process has 
been completed is mounted on a stage 4. Then, the mixed 
dispersion liquid is applied to the surface of the substrate 
through the nozzle 2. The substrate on the stage 4 is 
rotated at a rotation speed of 3000 rpm for 30 seconds. As 
a result, the spacers are very uniformly dispersed with a 
density of 1000/mm 2 . 
[0013] 
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Similarly, a second glass substrate having a size of 
55mmx65iranxl . lmm on which an orientation process has been 
completed is prepared. On the second glass substrate, 
sealant is printed. Then, the first glass substrate is 
boned with the second glass substrate, and a liquid crystal 
material is injected. As a result, it is possible to obtain 
a liquid crystal display panel having a uniform thickness 
between both substrates. 

[0014] 

(Embodiment 2) 

A ball type spacer of 5mg is prepared. The spacer is 
made of Si0 2 and has a diameter of 0.8 pm. Then, isopropyl 
alcohol of 50ml is added to it, and dispersed by using an 
ultrasonic method for an hour to prepare a mixed dispersion 
liquid. The mixed dispersion liquid is stored in a 
container 1. Subsequently, a first glass substrate having a 
size of 55mm* 65mm* 1 . 1mm on which an orientation process has 
been completed is mounted on a stage 4. Then, the mixed 
dispersion liquid is applied to the surface of the substrate 
through the nozzle 2. The substrate on the stage 4 is 
rotated at a rotation speed of 6000 rpm for 30 seconds. As 
a result, the spacers are very uniformly dispersed with a 
density of 1000/mm 2 . 
[0015] 

Similarly, a second glass substrate having a size of 
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5 5mm* 6 5mm* 1 . 1mm on which an orientation process has been 
completed is prepared. On the second glass substrate, 
sealant is printed. Then, the first glass substrate is 
boned with the second glass substrate, and a liquid crystal 
material is injected. As a result, it is possible to obtain 
a liquid crystal display panel having a uniform thickness 
between both substrates. 
[0016] 

(Embodiment 3) 

A ball type spacer of 2mg is prepared. The spacer is 
made of Si02 and has a diameter of 0.8 urn. Then, propanol 
of 50ml is added to it, and dispersed by using an ultrasonic 
method for two hours to prepare a mixed dispersion liquid. 
The mixed dispersion liquid is stored in a container 1. 
Subsequently, a first glass substrate having a size of 
500mmx500mm><5mm on which an orientation process has been 
completed is mounted on a stage 4. Then, the mixed 
dispersion liquid is applied to the surface of the substrate 
through the nozzle 2. The substrate on the stage 4 is 
rotated at a rotation speed of 2000 rpm for 60 seconds. As 
a result, the spacers are very uniformly dispersed with a 
density of 300/mm 2 . 
[0017] 

Similarly, a second glass substrate having a size of 
5 00mm* 5 00mm* 5mm on which an orientation process has been 
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completed is prepared. On the second glass substrate, 
sealant is printed. Then, the first glass substrate is 
boned with the second glass substrate, and a liquid crystal 
material is injected. As a result, it is possible to obtain 
a liquid crystal display panel having a uniform thickness 
between both substrates. 
[0018] 

(Embodiment 4) 

A ball type spacer of 5mg is prepared. The spacer is 
made of Si0 2 and has a diameter of 1.5 pm. Then, 1-butanol 
of 50ml is added to it, and dispersed by using an ultrasonic 
method for an hour to prepare a mixed dispersion liquid. 
The mixed dispersion liquid is stored in a container 1. 
Subsequently, a first glass substrate having a size of 
lOOmmxlOOmmxl . 5mm on which an orientation process has been 
completed is mounted on a stage 4. Then, the mixed 
dispersion liquid is applied to the surface of the substrate 
through the nozzle 2. The substrate on the stage 4 is 
rotated at a rotation speed of 3000 rpm for 50 seconds. As 
a result, the spacers are very uniformly dispersed with a 
density of 1000/mm 2 . 
[0019] 

Similarly, a second glass substrate having a size of 
lOOmmxlOOmmxl . 5mm on which an orientation process has been 
completed is prepared. On the second glass substrate, 
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sealant is printed. Then, the first glass substrate is 
boned with the second glass substrate, and a liquid crystal 
material is injected. As a result, it is possible to obtain 
a liquid crystal display panel having a uniform thickness 
between both substrates. 
[0020] 

(Embodiment 5) 

A ball type spacer of 5mg is prepared. The spacer is 
made of Si0 2 and has a diameter of 1.0 urn. Then, isobutyl 
alcohol of 50ml is added to it, and dispersed by using an 
ultrasonic method for an hour to prepare a mixed dispersion 
liquid. The mixed dispersion liquid is stored in a 
container 1. Subsequently, a first glass substrate having a 
size of 55mmx65mmxl . 1mm on which an orientation process has 
been completed is mounted on a stage 4. The substrate on the 
stage 4 is rotated at a rotation speed of 3000 rpm for 30 
seconds. Then, the mixed dispersion liquid is applied to 
the surface of the substrate through the nozzle 2. Further, 
the substrate on the stage 4 is rotated at a rotation speed 
of 3000 rpm for 30 seconds. As a result, the spacers are 
very uniformly dispersed with a density of 1000/mm 2 . 
[0021] 

Similarly, a second glass substrate having a size of 
55mmx65mmxl . 1mm on which an orientation process has been 
completed is prepared. On the second glass substrate, 
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sealant is printed. Then, the first glass substrate is 
boned with the second glass substrate, and a liquid crystal 
material is injected. As a result, it is possible to obtain 
a liquid crystal display panel having a uniform thickness 
between both substrates. 
[0022] 

(Embodiment 6) 

A ball type spacer of 5mg is prepared. The spacer is 
made of Si0 2 and has a diameter of 0.8ym. Then, isopropyl 
alcohol of 50ml is added to it, and dispersed by using an 
ultrasonic method for an hour to prepare a mixed dispersion 
liquid. The mixed dispersion liquid is stored in a 
container 1. Subsequently, a first glass substrate having a 
size of 55mmx65mmxl . 1mm on which an orientation process has 
been completed is mounted on a stage 4. The substrate on 
the stage 4 is rotated at a rotation speed of 6000 rpm for 
30 seconds. Then, the mixed dispersion liquid is applied to 
the surface of the substrate through the nozzle 2. Further, 
the substrate on the stage 4 is rotated at a rotation speed 
of 6000 rpm for 30 seconds. As a result, the spacers are 
very uniformly dispersed with a density of 1000/mm 2 . 

[0023] 

Similarly, a second glass substrate having a size of 
55mmx65rnmxl . 1mm on which an orientation process has been 
completed is prepared. On the second glass substrate, 
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sealant is printed. Then, the first glass substrate is 
boned with the second glass substrate, and a liquid crystal 
material is injected. As a result, it is possible to obtain 
a liquid crystal display panel having a uniform thickness 
between both substrates. 
[0024] 

(Embodiment 7) 

A ball type spacer of 2mg is prepared. The spacer is 
made of Si0 2 and has a diameter of 0.8um. Then, propanol of 
50ml is added to it, and dispersed by using an ultrasonic 
method for two hours to prepare a mixed dispersion liquid. 
The mixed dispersion liquid is stored in a container 1. 
Subsequently, a first glass substrate having a size of 
500mmx500mmx5mm on which an orientation process has been 
completed is mounted on a stage 4. The substrate on the 
stage 4 is rotated at a rotation speed of 2000 rpm for 30 
seconds. Then, the mixed dispersion liquid is applied to 
the surface of the substrate through the nozzle 2. Further, 
the substrate on the stage 4 is rotated at a rotation speed 
of 2000 rpm for 60 seconds. As a result, the spacers are 
very uniformly dispersed with a density of 300/mm 2 . 

[0025] 

Similarly, a second glass substrate having a size of 
500mmx500mmx5mm on which an orientation, process has been 
completed is prepared. On the second glass substrate, 
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sealant is printed. Then, the first glass substrate is 
boned with the second glass substrate, and a liquid crystal 
material is injected. As a result, it is possible to obtain 
a liquid crystal display panel having a uniform thickness 
between both substrates. 
[0026] 

(Embodiment 8) 

A ball type spacer of 5mg is prepared. The spacer is 
made of Si0 2 and has a diameter of 1.5um. Then, 1-butanol 
of 50ml is added to it, and dispersed by using an ultrasonic 
method for an hour to prepare a mixed dispersion liquid. 
The mixed dispersion liquid is stored in a container 1. 
Subsequently, a first glass substrate having a size of 
lOOmmxlOOmmxl . 5mm on which an orientation process has been 
completed is mounted on a stage 4. The substrate on the 
stage 4 is rotated at a rotation speed of 3000 rpm for 30 
seconds. Then, the mixed dispersion liquid is applied to 
the surface of the substrate through the nozzle 2. Further, 
the substrate on the stage 4 is rotated at a rotation speed 
of 3000 rpm for 50 seconds. As a result, the spacers are 
very uniformly dispersed with a density of 1000/mm 2 . 
[0027] 

Similarly, a second glass substrate having a size of 
lOOmmxlOOmmxl . 5mm on which an orientation process has been 
completed is prepared. On the second glass substrate, 
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sealant is printed. Then, the first glass substrate is 
boned with the second glass substrate, and a liquid crystal 
material is injected. As a result, it is possible to obtain 
a liquid crystal display panel having a uniform thickness 
between both substrates. 
[0028] 
[Advantages] 

As described above, according to the present invention, 
spacers mixed with a solvent are sprayed on a substrate, and 
the substrate is rotated at a high speed. As a result, the 
solvent is evaporated, and the spacers are uniformly 
dispersed on the substrate. The method according to the 
present invention is very simple, but provides high 
reproducibility in a liquid crystal display device. 
[Brief Description of the Drawings] 
[Fig. 1] 

Fig. 1 is a schematic diagram illustrating a spacer 
dispersing unit of an apparatus for manufacturing a liquid 
crystal display panel according to an embodiment of the 
present invention . 
[Reference Numerals] 
1: SPACER 

2: DISPERSION LIQUID 
3: CONTAINER 
4: NOZZLE 
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5: PIPE 

6: SUBSTRATE 

7: STAGE 

9: SPINNER FOR ROTATING SUBSTRATE 
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